The lymphocytotoxicity of 33 lupus sera was tested against purified helper/inducer (OKT4) and cytotoxic/suppressor (OKT8) subsets of T lymphocytes at 15°C and 37°C in vitro. There was significantly less killing of both OKT4 and OKT8 cells at 37°C (p<0001 and p<0-01) and the ratio of OKT4/OKT8 cell killing at 15°C (1-39 (0.73); mean (SD)) was different from that observed at 37°C (0.79 (0.42)) (p<0-001). OKT4 killing was greater than OKT8 killing in 21 out of 33 sera at 15°C, while 22 of these sera showed predominantly OKT8 cytotoxicity at 37°C. The relation between the OKT4/OKT8 cell ratio and OKT4/OKT8 serum killing was examined in 22 patients at both temperatures: a significant inverse correlation was observed at 37°C (r=-0-53; p=0-015) but not at 15°C (p>005). The addition of metabolic and cytoskeletal inhibitors increased cytotoxicity at 37°C, but not IgM surface binding. A Scatchard binding analysis of the reaction at 15°C showed that large numbers of antibody molecules were bound to both subsets, with a low average dissociation constant of 66x 10-8 mol/l, and electrophoretic blotting indicated that the target surface antigens varied in type and number among individual lymphocytotoxic sera. The demonstration of temperature dependent, tight binding between lymphocytotoxic antibody and variable antigens on the T cell surface emphasises the potential for this phenomenon to affect lymphocyte function in vivo in patients with systemic lupus erythematosus. (as defined by either functional testing or surface markers),3 while others have observed cytotoxicity against the helper/inducer population.4 A recent study showed that the circulating T cell subset ratio correlated with the subset specificity of LCA in lupus sera5; observations were made only at 15°C, however. Little is known about the specificity of serum LCA at 37°C, or indeed the influence of assay temperature on subset killing. The kinetics of antibody binding and the nature of the surface antigens involved are also unclear. These issues must be resolved in order to ascribe more confidently a physiological role to this reaction.
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In this study we have examined in detail the temperature dependence and specificity of the reaction. Scatchard analysis was used to estimate the dissociation constant of the interaction between 725 lymphocyte and autoantibody, as well as the quantity of antibody bound. The ability of various metabolic inhibitors to restore killing at 37°C was also investigated. Finally, we used electrophoretic blotting techniques to demonstrate the variability, within a group of serum samples with high titre LCA, of the number and molecular weight of lymphocyte surface antigens reactive with these IgM autoantibodies.
Patients and methods

PA TI ENT S
Serum samples were obtained from 33 patients with SLE6 and eight healthy volunteers. Aliquots were stored at -20°C until analysed.
MEASUREMENT OF LCA T lymphocytes were purified from peripheral blood by Ficoll-Hypaque centrifugation after fractionation over nylon wool. Subsets were prepared by incubation of purified T cells with monoclonal anti-OKT8 or anti-OKT4 (Ortho) antibodies (5 RI/106 cells in complement fixation diluent (CFD; Oxoid)) for 30 minutes at 20°C, followed by the addition of an equal volume of rabbit serum (as a source of complement) and incubation for 90 minutes at 370C. Control experiments showed negligible binding in cell free polystyrene tubes and all solutions were centrifuged at 2200 g for 30 minutes before assay to remove aggregated material. The reversibility of IgM surface binding was determined by the prolonged (i.e., up to eight hours) incubation of cells in human serum free medium after preincubation with serum with positive LCA (as above).
IgM concentration was measured by radial immunodiffusion using a standard control serum (Calbiochem). Scatchard analysis was used to calculate the dissociation constant (Kd), while the concentration of binding sites per cell was determined with the additional use of Avogadro's number and the quantity of cells per tube. CHARACTERISATION (20 1L/4 ml of incubation buffer) were incubated and shaken overnight before the detection of bound IgM with monospecific rabbit antibody (Dako) and an affinity purified goat antirabbit alkaline phosphatase conjugate (Bio Rad). Both antibodies were used at room temperature for 60 minutes in incubation buffer (i.e., 0-02 M trometamol buffer with 0*5 M NaCl, 1% w/v gelatine, and 0*05% Tween 20). Colour development was performed with nitroblue tetrazolium and 5-bromo-4-chloro-3-indolyl phosphate in a bicarbonate buffer at pH 9-8. Experiments with strips stained with decreasing amounts of serum showed that colour intensity was responsive to the serum concentration for most bands at this proportion of serum to lymphocyte antigen.
EFFECT OF METABOLIC INHIBITORS ON LYMPHOCYTE KILLING IN VITRO
The metabolic inhibitors azide, fluoride, and arsenite were prepared as the sodium salts in CFD and tested for intrinsic lymphocytotoxicity before use in experiments. The highest concentrations that gave minimal toxicity (i.e., <5%) were used-005% NaF, 0-05% NaN3, and 0-01% NaAsO2. Purified T cells were washed three times in CFD or CFD/inhibitor and resuspended in the same solution at a concentration of 2x 106 cells/ml. They were then incubated with either normal or SLE sera at 15°C (180 minutes) or 37°C (60 minutes) in the presence of rabbit serum (decomplemented for some experiments), and the percentage cell lysis determined by standard methods. Coichicine, lidocaine, and dibucaine were also prepared in CFD and incubation conditions selected by the same criteria as those used above: 2x106 T cells/ml were incubated with 5 x 10--M colchicine, 50 ,ug/ml lidocaine, and 5 ig/ml dibucaine. (Fig. 1) .
Effect of incubation temperature on binding of lymphocytotoxic antibody Fig. 2 shows data for a typical lupus serum. Binding was maximal for all dilutions (i.e., 1/10, 1/100, 1/1000) after two hours' incubation at either 4°C or 15°C. There was variability in binding at 37°C, and all sera showed a substantial decrease in bound IgM compared with that observed at lower temperatures. NHS showed a similar pattern of temperature dependence for antibody binding, although at each concentration less antibody was bound from NHS than from SLE sera.
Dissociation of surface bound IgM Fig. 3 shows the effect of prolonged incubation (at 15°C) of IgM coated T lymphocytes in human serum free medium. Cells that had been preincubated with either NHS or lupus sera showed an initial rapid fall in bound antibody (i.e., over the first two hours) followed by a slower fall over the next six hours. Overnight incubation resulted in unacceptably high cell mortality.
Measurement of dissociation constant (Kd) and surface IgM concentration Fig. 4 (Fig. 5) Table 3 shows the LCA of six normal sera and six SLE sera when incubated with normal T lymphocytes in the presence ofazide, fluoride, arsenite, colchicine, lidocaine, and dibucaine. There was a significant increase in the percentage of cells lysed at 37°C by 
